Successfully tailoring the pore size of mesoporous silica nanoparticles: exploitation of delivery systems for poorly water-soluble drugs.
A novel approach was applied to fabricate mesoporous silica nanoparticles (MSNs) with different pore size in this study. The pore size of MSNs can be modulated conveniently from 3 nm to 10nm by controlling the etching time of MSNs with the NaBH(4) solution. The as-synthesized MSNs were investigated as carriers for loading and delivery of the model drug paclitaxel (PTX). The characteristics, drug loading capacity, in vitro drug release behavior, anti-tumor activity and the mechanism of cell uptake were systematically studies. The resultant MSNs showed uniform and mono-dispersed sphere with high drug loading capacity (12-21%). The in vitro drug release exhibited that the released rate of PTX from MSNs could be controlled by the pore size and the larger the pore size, the faster the release rate of PTX. The in vitro anti-tumor studies demonstrated that PTX-loaded MSNs produced higher cytotoxicity than free PTX. Besides, the PTX-loaded MSNs with largest pore size showed the highest anti-tumor activity. These results indicated that these MSNs could provide a promising platform for delivering water-insoluble drugs, controlling the release rate of drugs and increasing the anti-tumor activity.